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(57) ABSTRACT

A surfactant composition 1mcludes a surfactant component
including an alcohol ethoxy sulfate having a C,-C,, back-
bone ethoxylated with from about 1 to about 10 moles of
cthylene oxide and 1s present 1n an amount of from about 20
to about 80 weight percent actives. The surfactant compo-
sition also includes water present 1n a total amount of about
10 to about 35 weight percent. The surfactant composition

turther includes an alkyl alcohol present in an amount of
from about 3 to about 10 weight percent. The surfactant

composition also includes a glycol ether present 1 an
amount ol about 2 to about 20 weight percent. The surfactant

composition has a viscosity of less than about 5,000 cps
measured at 20° C.
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USE OF GLYCOL ETHERS AND ALKYL
ALCOHOL BLENDS TO CONTROL
SURFACTANT COMPOSITION RHEOLOGY

FIELD OF THE INVENTION

The present disclosure generally relates to a surfactant
composition and a method of controlling the rheology of the
composition. More specifically, the disclosure relates to
inclusion of a glycol ether 1n a surfactant composition
including an alkyl alcohol and an alcohol ethoxy sulfate
surfactant.

BACKGROUND OF THE INVENTION

Many current detergent compositions include surfactants,
such as sodium laureth sulfate. However, these types of
surfactants typically increase 1 viscosity upon dilution with
water. For example, detergent compositions that that include
sodium laureth sulfate are known to be potentially diflicult
to work with because of the tendency to 1ncrease 1n viscosity
and form near solid masses that can be diflicult to dissolve.
For example, such detergent compositions can have viscosi-
ties upon dilution with water that approach and exceed 100
Pa-s when measured at a shear rate of 0.41 l/sec using
commonly available rheometers. One commercially avail-
able product exhibits non-Newtonian characteristics and 1s
dificult to handle due to its high viscosity of about 33 Pa-s
when measured at a shear rate of 1.08 I/sec using commonly
available rheometers.

If these surfactants increase 1n viscosity 1 unit dose
packs, the compositions are not suitable for cleaning various
surfaces and stains because the surfactants do not homoge-
neously disperse in water. Moreover, even if the surfactants
undergo an 1ncreased viscosity phase and then break apart,
their cleaning effectiveness 1s still reduced. Accordingly,
there remains an opportunity for improvement. Furthermore,
other desirable features and characteristics of the present
disclosure will become apparent from the subsequent
detailed description of the disclosure and the appended
claims, taken 1n conjunction this background of the disclo-
sure.

SUMMARY OF THE INVENTION

This disclosure provides a surfactant composition that
includes a surfactant component including an alcohol ethoxy
sulfate having a C4-C,, backbone that 1s ethoxylated with
from about 1 to about 10 moles of ethylene oxide and 1is
present 1 an amount of from about 20 to about 80 weight
percent actives based on a total weight of said surfactant
composition. The surfactant composition also includes water
present 1 a total amount of about 10 to about 50 weight
percent based on a total weight of the surfactant composi-
tion. The surfactant composition further includes an alkyl
alcohol present 1n an amount of from about 3 to about 10
weight percent based on a total weight of the surfactant
composition. The surfactant composition also includes a
glycol ether present 1n a total amount of about 2 to about 20
weight percent based on a total weight of the surfactant
composition. The surfactant composition has a viscosity of
less than about 5,000 cps measured at 20° C.

This disclosure also provides a surfactant composition
exhibiting approximate Newtonian behavior under shear. In
this embodiment, the surfactant composition includes the
surfactant component, the water, and the glycol ether
described above. Moreover, 1n this embodiment, the surfac-
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tant composition includes ethanol as the alkyl alcohol. In
this embodiment, the surfactant composition has a viscosity
of less than about 1,500 cps measured at 20° C.

This disclosure further provides a method for modifying
rheology of a surfactant composition. The method includes
the steps of providing the surfactant component, providing
the alkyl alcohol, and providing the glycol ether. The method
also includes the step of combining the surfactant compo-
nent, the alkyl alcohol, and the glycol ether to form the
surfactant composition. Upon formation, the surfactant com-
ponent 1s present 1n an amount of from about 20 to about 80
weight percent actives based on a total weight of the
surfactant composition, the alkyl alcohol 1s present 1n an
amount of from about 3 to about 10 weight percent based on
a total weight of the surfactant composition, and the glycol
cther 1s present 1n an amount of about 2 to about 20 weight
percent based on a total weight of the surfactant composi-
tion. Moreover, upon combination, the surfactant composi-
tion 1ncludes water present 1n a total amount of about 10 to
about 50 weight percent based on a total weight of the
surfactant composition. In the method, the surfactant com-
position has a viscosity of less than about 5,000 cps mea-
sured at 20° C.

The surfactant composition exhibits superior and unex-
pected results. More specifically, the glycol ether surpris-
ingly reduces the viscosity of the surfactant composition
which allows for simple formulations to be produced, less
alcohol to be used, less chemical waste to be generated, and
decreased production costs to be realized. More specifically,
the glycol ether allows less of the alcohol to be used which
cnables more eflicient and eflective material handling and
final product batching. The inclusion of the glycol ether 1n
the surfactant composition also creates a less expensive and
more eflicient method of introducing the glycol ether into a
final detergent product without the need of a dedicated
ingredient tank, which reduces production costs and com-
plexities. Moreover, the glycol ether allows the surfactant
composition to maintain a consistent low viscosity profile.

Without wishing to be bound by theory, 1t 1s believed that
by incorporating the glycol ether as a rheology modifying
agent, the surfactant composition shows a trend of changing
the behavior of the fluids from non-Newtomian, when the
rheology modifier 1s not added, to approximately Newto-
nian, when the rheology modifier 1s added. In other words,

the present inventions provides a surfactant composition
with Newtonian or approximately Newtonian behavior upon
inclusion of the rheology modifying agent.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will heremafter be described 1n
conjunction with the following FIGURES, wherein:

FIG. 1 1s a line graph of Viscosity of Compositions 1-7 of
the Examples as a Function of Shear Rate illustrating the
non-Newtonian behavior of various comparative composi-
tions of the disclosure and the approximate Newtonian
behavior of various surfactant compositions including the
rheology modifying agent of this disclosure when subjected
to varying shear rates, as also set forth in the Examples.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The following detailed description 1s merely exemplary 1n
nature and 1s not intended to limit the disclosure. Further-
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more, there 1s no intention to be bound by any theory
presented in the preceding background or the following
detailed description.

Embodiments of the present disclosure are generally
directed to detergent compositions and methods for forming
the same. For the sake of brevity, conventional techniques
related to surfactant compositions may not be described in
detail herein. Moreover, the various tasks and process steps
described herein may be icorporated mto a more compre-
hensive procedure or process having additional steps or
functionality not described in detail herein. In particular,
various steps in the manufacture of surfactant compositions
are well-known and so, in the interest of brevity, many
conventional steps will only be mentioned briefly herein or
will be omitted entirely without providing the well-known
process details.

In one aspect, the present disclosure provides a surfactant
composition with a consistent, low viscosity profile. The
surfactant composition may comprise a particular surfactant,
water, an alkyl alcohol, and a particular glycol ether, as
described 1n detail below. Of the components, the glycol
cther 1s a rheology modilying agent. The surfactant compo-
sition may be used downstream to form a detergent com-
position, e.g. a detergent composition that 1s used in a unit
dose pack detergent product.

In another aspect, the present disclosure provides a
method for modifying rheology of a surfactant composition.
The method includes the steps of providing the surfactant
component, providing the alkyl alcohol, and providing the
glycol ether. The method also includes the step of combining
the surfactant component, the alkyl alcohol, and the glycol
cther to form the surfactant composition. Upon formation,
the surfactant component 1s present 1n an amount of from
about 20 to about 80 weight percent actives based on a total
welght of the surfactant composition, the alkyl alcohol 1s
present 1n an amount of from about 3 to about 10 weight
percent based on a total weight of the surfactant composi-
tion, and the glycol ether 1s present in an amount of about 2
to about 20 weight percent based on a total weight of the
surfactant composition. Moreover, upon combination, the
surfactant composition includes water present 1n a total
amount of about 10 to about 50 weight percent based on a
total weight of the surfactant composition. In the method,
the surfactant composition has a modified and consistent low
viscosity of less than about 5,000 cps measured at 20° C. For
example, this viscosity can be measured using an AR2000-
EX Rheometer at a shear rate of 1.08 I/'s over 5 minutes at
20° C. with a geometry cone of 40 mm, 1:59:49 degree:
min:;sec, and a truncation gap of 352 microns.

It was unexpectedly discovered that, as a result of 1ncor-
porating the rheology moditying agent, 1.¢., the glycol ether,
the surfactant composition shows a trend of changing from
a non-Newtonian fluid to a Newtoman, or approximately
Newtonian, fluid. A Newtonian fluid 1s a fluid wherein the
ratio between shear stress changes linearly 1n proportion to
the stress to which 1t 1s exposed. This proportion 1s known
as viscosity. A Newtonian fluid exhibits a consistent viscos-
ity level. More specifically, Newtonian fluids also typically
exhibit a commensurate, linear increase 1n shear stress with
increases 1n shear rate, while non-Newtonian fluids exhibit
a non-linear relationship between shear stress and shear rate.
Various non-Newtonian fluids can exhibit shear thickening,
(1.e., an increase 1n viscosity with increased shear rates) or
shear thinning (i.e., a decrease 1n viscosity with increased
shear rate). Non-Newtonian fluids that exhibit shear thinning
may have a yield point. The yield point 1s an oscillation
stress at which steeper declines 1n viscosity are produced, as
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indicated by shear modulus (G') decline, with further
increases 1n the oscillation stress beyond the yield point also
producing the steeper decline 1n shear modulus. At oscilla-
tion stress below the yield point, changes 1n shear rate with
stress have a minimal to no impact on the viscosity of the
material. At oscillation stress above the yield point, the

material begins to exhibit rapid viscosity decreases with
increased levels of stress.

It was also unexpectedly discovered that incorporation of
the rheology modilying agent 1n the surfactant composition,
along with the alkyl alcohol, also lowers the viscosity of the
surfactant composition as compared to when the rheology
moditying agent and the alkyl alcohol i1s not added. The
consistent, low viscosity profile 1s advantageous for down-
stream use in a detergent composition and/or unit dose
detergent product.

Surfactant Composition

This disclosure provides the surfactant composition, first
introduced above and hereinafter referred to as a composi-
tion. The composition may be, include, consist essentially
of, or consist of, a surfactant component including an
alcohol ethoxy sulfate, an alkyl alcohol, water, and a glycol
cther, as each 1s described below, e.g. 1n any one or more of
the amounts described in greater detail below.

In one embodiment, the composition comprises the sur-
factant component including an alcohol ethoxy sulfate, an
alkyl alcohol, water, and the glycol ether.

In another embodiment, the composition consists essen-
tially of the surfactant component including an alcohol
cthoxy sulfate, an alkyl alcohol, water, and the glycol ether.

In still another embodiment, the composition consists of
the surfactant component including an alcohol ethoxy sul-
fate, an alkyl alcohol, water, and the glycol ether.

In one embodiment, the composition comprises the sur-
factant component including an alcohol ethoxy sulfate and
present 1 an amount of from about 20 to about 80 weight
percent actives based on a total weight of the composition;
water present 1n a total amount of from about 10 to about 50
weight percent based on a total weight of the composition;
an alkyl alcohol present 1n an amount of from about 3 to
about 10 weight percent based on a total weight of the
composition, and a glycol ether present mn an amount of
about 2 to about 20 weight percent based on a total weight
of the composition, each as described in greater detail below.

In another embodiment, the composition consists essen-
tially of the surfactant component including an alcohol
cthoxy sulfate and present in an amount of from about 20 to
about 80 weight percent actives based on a total weight of
the composition; water present 1 a total amount of from
about 10 to about 50 weight percent based on a total weight
of the composition; an alkyl alcohol present in an amount of
from about 3 to about 10 weight percent based on a total
weight of the composition, and a glycol ether present 1n an
amount ol about 2 to about 20 weight percent based on a
total weight of the composition, each as described 1n greater
detail below.

In still other embodiments, the composition may com-
prise, consist essentially of, or consist of, any combination
of components described herein, 1n any amounts described
herein.

In further embodiments, the composition 1s free of, or
includes less than 1, 0.5, 0.1, 0.05, or 0.01, weight percent
of, any one or more of the optional components or additives
described below and/or those such as, but not limited to,
cationic surfactants, amphoteric (zwitterionic surfactants),
etc.
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The composition of this disclosure 1s typically described
as a surfactant composition because 1t includes more highly
concentrated components than a typical “detergent” compo-
sition. For example, the surfactant composition can be
described as a type of surfactant masterbatch or component
that 1s then used to form a detergent or detergent composi-
tion 1 a downstream production process. The surfactant
composition of this disclosure may be further diluted and/or
combined with other components to form an eventual deter-
gent composition, as would generally be defined 1n the art.
Surfactant Component

As first introduced above, the composition includes the
surfactant component. The surfactant component can
include a single surfactant or two or more surfactants. The
surfactant component includes an alcohol ethoxy suliate,
which may be described as an anionic surfactant. The
alcohol ethoxy sulfate has a C,-C,, backbone that 1s ethoxy-
lated with from about 1 to about 10 moles of ethylene oxide.
Alternatively, the alcohol ethoxy sulfate may be described as
having a Cg-C,, backbone and about 1 to 10 moles of
cthylene oxide units bonded thereto. The metal may be any
metal but 1s typically sodium or potasstum. The backbone of
the surfactant component may have any number of carbon

atoms from 8 to 20, e.g. 10 to 18, 12 to 16, 12 to 14, 14 to
16, or 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20,
carbon atoms. Various mixtures of alcohol ethoxy suliates
may also be used wherein different length backbones are
utilized. The backbone 1s ethoxylated with from about 1 to
about 10, about 2 to about 9, about 3 to about 8, about 4 to
about 7, about 5 to about 6, 0r 1, 2,3, 4, 5,6,7, 8,9, or 10,
moles of ethylene oxide. In various non-limiting embodi-
ments, all values, both whole and fractional, between and
including all of the above, are hereby expressly contem-
plated for use herein.

In various embodiments, the alcohol ethoxy sulfate 1s
turther defined as sodium laureth sulfate (SLES) having the
tormula: CH,(CH,),,CH,(OCH,CH,) OSO,Na wherein n
1s from about 1 to about 10. In another embodiment, the
alcohol ethoxy sulfate 1s sodium laureth sulfate ethoxylated
with about 2 to about 4 moles of ethylene oxide. In various
non-limiting embodiments, all values, both whole and frac-
tional, between and including all of the above, are hereby
expressly contemplated for use herein.

The surfactant component 1s present 1n an amount of from
about 20 to about 80, about 25 to about 75, about 30 to about
70, about 35 to about 65, about 40 to about 60, about 45 to
about 55, about 45 to about 50, about 40 to about 45, or
about 35 to about 43, weight percent actives based on a total
welght of the composition. In other embodiments, the sur-
factant component 1s present 1n an amount of about 40, 41,
42, 43, 44, or 45, weight percent actives based on a total
weilght of the composition. In various non-limiting embodi-
ments, all values, both whole and fractional, between and
including all of the above, are hereby expressly contem-
plated for use herein.

The entire weight of the surfactant component may be the
weight of the alcohol ethoxy sulfate itsell without any
additional surfactants included in this weight. Alternatively,
other surfactants may be included 1n this weight percentage.
In various non-limiting embodiments, all values, both whole
and fractional, between and including all of the above, are
hereby expressly contemplated for use herein.

Water:

Water 1s present 1in the composition in an amount of from
about 10 to about 50 weight percent based on a total weight
of the composition. In various embodiments, water 1s pres-
ent 1n a total amount of from about 15 to about 45, about 20
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to about 40, about 25 to about 35, about 25 to about 30,
about 20 to about 50, about 25 to about 45, about 30 to about
40, or about 35 to about 40, weight percent based on a total
weight of the composition. Typically, the terminology “total
amount” refers to a total amount of water present in the
composition from all components, 1.e., not simply water
added independently from, for example, the surfactant com-
ponent and/or the glycol ether. In various non-limiting
embodiments, all values, both whole and fractional, between
and including all of the above, are hereby expressly con-
templated for use herein.

An independent source of water, such as DI water, may be
used to dilute the composition. This water may be indepen-
dent from any water present in the composition as originat-
ing from one or more components. In other words, the
composition includes water originating from the compo-
nents themselves. However, to further dilute the composi-
tion, the independent water source may be used. Alterna-
tively, an independent source of water may be excluded.
Alkyl Alcohol:

The composition also includes an alkyl alcohol. The alkyl
alcohol may be any alcohol that includes an alkyl group. For
example, the alkyl group may include 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more, carbon
atoms. For example, the alkyl group may be methyl, ethyl,
propyl, butyl, etc., such that the alcohol 1s methanol, ethanol,
propanol, butanol, etc. Alternatively, the alkyl alcohol may
include two or more such alcohols. In varying embodiments,
the alkyl alcohol includes blends of higher carbon chain
length alkyl alcohols such as C8-C12, C10-C14, C16-C18,
alcohol, etc. Typically, the alkyl alcohol 1s ethanol. In
various non-limiting embodiments, all values, both whole
and fractional, between and including all of the above, are
hereby expressly contemplated for use herein.

The alkyl alcohol 1s present 1n an amount of from about
3 to about 10 weight percent based on a total weight of the
composition. In varying embodiments, the alkyl alcohol 1s
present 1n an amount of about 4 to about 9, about 3 to about
8, about 6 to about 7, or 3, 4, 5, 6, 7, 8, 9, or 10, weight
percent based on a total weight of the composition. In
various non-limiting embodiments, all values, both whole
and fractional, between and including all of the above, are
hereby expressly contemplated for use herein.

Glycol Ether:

The composition also includes a glycol ether. The glycol
cther 1s a liguid and may contribute to the excellent flowabil-
ity and usability of the composition 1n various cleaning
environments. The glycol ether 1s typically utilized as a
rheology modilying agent.

The glycol ether 1s present in an amount of from about 2
to about 20 weight percent based on a total weight of the
composition. In various embodiments, the glycol ether is
present 1n an amount of from about 3 to about 19, about 4
to about 18, about 5 to about 17, about 6 to about 16, about
7 to about 15, about 8 to about 14, about 9 to about 13, about
10 to about 12, or about 11 to about 12, weight percent based
on a total weight of the composition. In other embodiments,
the glycol ether 1s present 1n an amount of about 12 to about
18, about 13 to about 17, about 14 to about 16, or about 15
to about 16, weight percent based on a total weight of the
composition. In other embodiments, the glycol ether 1is
present 1n an amount of about 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, or 20, weight percent based
on a total weight of the composition. In various non-limiting
embodiments, all values, both whole and fractional, between
and including all of the above, are hereby expressly con-
templated for use herein.
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The glycol ether may be a single glycol ether or may be
a combination of glycol ethers. In other words, the glycol
cther may be or include one or more individual glycol ethers,
cach independently as described herein or alternatively may

3
butyl carbitol, CH,CH,CH,CH,OCH,CH,OCH,CH,OH);
dipropvleneglycol methyl ether; or combinations thereof.

In still other embodiments, the glycol ether may be as set
forth 1n Table 1 below:

TABLE 1
Ethylene
Oxide
(mol) Methanol Fthanol Propanol Butanol Hexanol

1 Ethylene glycol  Ethylene glycol — Ethylene glycol — Ethylene glycol — Ethylene glycol
monomethyl ether monoethyl ether  monopropyl ether monobutyl ether monohexyl ether

2 Diethylene glycol Diethylene glycol Diethylene glycol Diethylene glycol Diethylene glycol
monomethyl ether monoethyl ether  monopropyl ether monobutyl ether monohexyl ether

3 Triethylene glycol Triethylene glycol Triethylene glycol Triethylene glycol Triethylene glycol
monomethyl ether monoethyl ether  monopropyl ether monobutyl ether monohexyl ether

be or include just one or more particular glycol ethers to the
exclusion of one or more other glycol ethers.

In one embodiment, the glycol ether 1s further defined as ,
the reaction product of an alcohol and from 1 to 3 moles of
cthylene oxide, e.g. about 1, about 2, or about 3 moles of
cthylene oxide. Alternatively, the glycol ether 1s further
defined as the reaction product of an alcohol and from 1 to
3 moles of propylene oxide, e.g. about 1, about 2, or about 25
3 moles of propylene oxide. Alternatively, the glycol ether 1s
turther defined as the reaction product of an alcohol and
from 1 to 3 moles of butylene oxide, e.g. about 1, about 2,
or about 3 moles of butylene oxide. Even further, the glycol
cther may be further defined as the reaction product of an
alcohol and from 1 to 3 moles of a mixture of alkylene
oxides, e.g. ethylene oxide, and/or propylene oxide, and/or
butylene oxide, e.g. about 1, about 2, or about 3 moles of the
mixture of alkylene oxides. In various non-limiting embodi-
ments, all values, both whole and fractional, between and
including all of the above, are hereby expressly contem-
plated for use herein.

In other embodiments, the alcohol may be any known 1n
the art. For example, the alcohol may be chosen from ,,
methanol, ethanol, propanol, butanol, hexanol, and combi-
nations thereof.

In one embodiment, the glycol ether 1s further defined as
the reaction product of butanol and from 1 to 3 moles of
cthylene oxide. 45

For example, the glycol ether may be further defined as
diethylene glycol monobutyl ether.

In another embodiments, the glycol ether 1s further
defined as ethylene glycol monobutyl ether.

In various embodiments, the glycol ether 1s chosen from 50

cthylene glycol monomethyl ether (2-methoxyethanol,
CH,OCH,CH,OH); ethylene glycol monoethyl ether

(2-ethoxyethanol, CH,CH,OCH,CH,OH); ethylene glycol
monopropyl cther (2-propoxyethanol,
CH,CH,CH,OCH,CH,OH); ethylene glycol monoisopro- 55
pyl ether (2-1sopropoxyethanol, (CH,),CHOCH,CH,OH);
cthylene glycol monobutyl ether (2-butoxyethanol,
CH,CH,CH,CH,OCH,CH,OH); ethylene glycol monophe-
nyl ether (2-phenoxyethanol, C.H.OCH,CH,OH); ethylene
glycol monobenzyl cther (2-benzyloxyethanol, 60
C,H.CH,OCH,CH,OH); propylene glycol methyl ether,
(1-methoxy-2-propanol, CH,OCH,CH(OH)CH,); diethyl-
ene glycol monomethyl ether (2-(2-methoxyethoxy)ethanol,
methyl carbitol, CH,OCH,CH,OCH,CH,OH); diethylene
glycol monoethyl ether (2-(2-ethoxyethoxy)ethanol, carbitol 65
cellosolve, CH,CH,OCH,CH,OCH,CH,OH); diethylene
glycol mono-n-butyl ether (2-(2-butoxyethoxy)ethanol,

30

35

In one embodiment, the glycol ether 1s formed from the
reaction of n-butanol and one mole of ethylene oxide and 1s
commonly known as ethylene glycol monobutyl ether or
Butyl Cellosolve. In another embodiment, the glycol ether 1s
formed from reaction of n-butanol and two moles of ethyl-
ene oxide and 1s commonly known as diethylene glycol

monobutyl ether or Butyl Carbaitol.
Weight Percents/Ratios of Various Components:

The surfactant component, alkyl alcohol, water, and gly-
col ether are generally present 1n amounts within the weight
ranges set forth above. However, 1n additional embodiments,
these weight ranges may be narrower and/or specific weight
ratios may be utilized. These weight ranges and/or ratios
may be representative of embodiments that produce special,
superior, and unexpected results, such as those demonstrated
in the Examples. Relative to all of the paragraphs set forth
immediately below, 1n various non-limiting embodiments,
all values, both whole and fractional, between and including
all of the above, are hereby expressly contemplated for use
herein.

In various embodiments, the surfactant component 1s
present 1n an amount of about 40, 41, 42, 43, 44, or 45,
weight percent actives based on a total weight of the
composition, and the alkyl alcohol (such as ethanol) 1is
present 1n an amount of 5, 6, 7, 8, 9, 10, 11, or 12, weight
percent based on a total weight of the composition. In further
embodiments, the glycol ether 1s present 1n an amount of
from about 12 to about 18, e.g. 12, 13, 14, 15, 16, 17, or 18,
weight percent actives based on a total weight of the
composition. In such embodiments, water may be present 1n
an amount of from about 10 to about 30, e.g. about 10 to
about 335, weight percent based on a total weight of the
composition.

In other embodiments, a weight ratio of the actives of the
surfactant component:alkyl alcohol:glycol ether 1s about
60:(2 to 8):(2 to 20). In other embodiments, a weight ratio
of the actives of the surfactant component:alkyl alcohol:
actives of the glycol ether 1s about 60:6:12. In one embodi-
ment, the ratio 1s about 60:6:18.

In other embodiments, the surfactant component, such as
sodium laureth sulfate ethoxylated with about 2 to about 4
moles of ethylene oxide, 1s a 70% actives, 30% water
solution, the alkyl alcohol 1s ethanol, and the glycol ether 1s
diethylene glycol monobutyl ether and/or ethylene glycol
monobutyl ether. In related embodiments, a weight ratio of
the surfactant component (including water and actives):
cthanol:the glycol ether 1s about 60:6:(12-18). In similar
embodiments, the surfactant component has a viscosity of
less than about 2,000 cps measured at 20° C. This viscosity
can be measured using an AR2000-EX Rheometer at a shear
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rate of 1.08 I/s over 5 minutes at 20° C. with a geometry cone
of 40 mm, 1:59:49 degree:min:sec, and a truncation gap of
52 microns.

In one embodiment, a weight ratio of the actives of the
surfactant component:alkyl alcohol:glycol ether i1s about
60:(2 to 8):(2 to 20), wherein the surfactant 1s sodium laureth
sulfate, wherein the alkyl alcohol 1s ethanol, wherein the
glycol ether 1s diethylene glycol monobutyl ether, and
wherein the viscosity 1s less than about 2,000 cps. This
viscosity can be measured using an AR2000-EX Rheometer
at a shear rate of 1.08 I/s over 5 minutes at 20° C. with a
geometry cone of 40 mm, 1:59:49 degree:min:sec, and a
truncation gap of 52 microns.

In another embodiment, a weight ratio of the actives of the
surfactant component:alkyl alcohol:glycol ether i1s about
60:6:12, wherein the surfactant 1s sodium laureth sulfate,
wherein the alkyl alcohol 1s ethanol, wherein the glycol ether
1s diethylene glycol monobutyl ether, and wherein the vis-
cosity 1s less than about 1,700 cps (e.g. less than about 1668
cps). This viscosity can be measured using an AR2000-EX
Rheometer at a shear rate of 1.08 1/s over 5 minutes at 20°
C. with a geometry cone of 40 mm, 1:59:49 degree:min:sec,
and a truncation gap of 52 microns.

In a further embodiment, a weight ratio of the actives of
the surfactant component:alkyl alcohol:glycol ether 1s about
60:6:18, wherein the surfactant 1s sodium laureth sulfate,
wherein the alkyl alcohol 1s ethanol, wherein the glycol ether
1s diethylene glycol monobutyl ether, and wherein the vis-
cosity 1s less than about 900 cps (e.g. less than about 857
cps). This viscosity can be measured using an AR2000-EX
Rheometer at a shear rate of 1.08 1/s over 5 minutes at 20°
C. with a geometry cone of 40 mm, 1:59:49 degree:min:sec,
and a truncation gap of 52 microns.

In one embodiment, the surfactant component has a
viscosity of less than about 2,000 c¢ps measured at 20° C.
This viscosity can be measured using an AR2000-EX Rhe-
ometer at a shear rate of 1.08 1/s over 5 minutes at 20° C.
with a geometry cone of 40 mm, 1:59:49 degree:min:sec,
and a truncation gap of 52 microns.

In another embodiment, a weight ratio of alkyl alcohol:
glycol ether 1s about (2 to 8):(2 to 20), wherein the alkyl
alcohol 1s ethanol, wherein the glycol ether 1s diethylene

glycol monobutyl ether, and wherein the viscosity 1s less
than about 2,000 cps. This viscosity can be measured using
an AR2000-EX Rheometer at a shear rate of 1.08 I/s over 5
minutes at 20° C. with a geometry cone of 40 mm, 1:59:49
degree:min:sec, and a truncation gap of 52 microns.

In another embodiment, a weight ratio of alkyl alcohol:
glycol ether 1s about 6:12, wherein the alkyl alcohol 1is
cthanol, wherein the glycol ether 1s diethylene glycol
monobutyl ether, and wherein the viscosity 1s less than about
1,700 cps (e.g. less than about 1668 cps). This viscosity can
be measured using an AR2000-EX Rheometer at a shear rate
of 1.08 1I/s over 5 minutes at 20° C. with a geometry cone of
40 mm, 1:59:49 degree:min:sec, and a truncation gap of 52
microns.

In a further embodiment, a weight ratio of alkyl alcohol:
glycol ether 1s about 6:18, wherein the alkyl alcohol 1is
cthanol, wherein the glycol ether 1s diethylene glycol
monobutyl ether, and wherein the viscosity 1s less than about
900 cps (e.g. less than about 857 cps). This viscosity can be
measured using an AR2000-EX Rheometer at a shear rate of
1.08 1/s over 5 minutes at 20° C. with a geometry cone of 40
mm, 1:59:49 degree:min:sec, and a truncation gap of 52
microns.
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In a further embodiment, the alkyl alcohol 1s present 1n an
amount of from about 3 to about 6 weight percent based on
a total weight of the surfactant composition.

In an additional embodiment, the alkyl alcohol 1s ethanol
and 1s present 1 an amount of from about 3 to about 6
weight percent based on a total weight of the surfactant
composition.

In another embodiment, the alkyl alcohol 1s ethanol and
wherein a weight ratio of the actives of the surfactant
component:ethanol:actives of the glycol ether 1s about 60:(2
to 8):(2 to 20).

In still other embodiments, the weight ratio of the alkyl
alcohol:actives of the glycol ether contributes to the superior
and unexpected results associated with the instant disclo-
sure. For example, the alkyl alcohol may be any described
herein singularly or in combination with one another while
the glycol ether may any described herein singularly or in
combination with one another. In various non-limiting
embodiments, the weight ratio of the alkyl alcohol:glycol
cther 1s about (3 to 10):(2 to 20), e.g. (2 to 8):(2 to 20). For
example, the first value may be about 3, 4, 5, 6,7, 8,9 or 10
or any fractional value therebetween. The second value may
be about 2, 3, 4 . .. 18, 19, or 20, or any Iractional value
therebetween. In one embodiment, the weight ratio 1s about
6:(12 to 18). In another embodiment, the weight ratio 1s
about 6:12. In a further embodiment, the weight ratio is
about 6:18. These ratios may be considered and utilized
independent of any amount of the actives of the surfactant
component. Any and all weight ratios described i1n this
specification may alternatively be utilized independently
from the actives of the surfactant component.

In a further embodiment, the glycol ether 1s present in an
amount of about 12 weight percent based on a total weight
of the detergent composition and the viscosity of the deter-
gent composition 1s less than about 1,700 cps. This viscosity
can be measured using an AR2000-EX Rheometer at a shear
rate of 1.08 1/s over 5 minutes at 20° C. with a geometry cone
of 40 mm, 1:59:49 degree:min:sec, and a truncation gap of
52 microns. In a related embodiment, the glycol ether 1s
butyl carbitol, which 1s also known as diethylene glycol
mono-n-butyl ether or (2-(2-butoxyethoxy)ethanol or
DEGMBE.

In a further embodiment, the glycol ether 1s present 1n an
amount of about 18 weight percent based on a total weight
of the detergent composition and the viscosity of the deter-
gent composition 1s less than about 860 cps. This viscosity
can be measured using an AR2000-EX Rheometer at a shear
rate ol 1.08 1/s over 5 minutes at 20° C. with a geometry cone
of 40 mm, 1:59:49 degree:min:sec, and a truncation gap of
52 microns. In a related embodiment, the glycol ether 1s
butyl carbitol, which i1s also known as diethylene glycol
mono-n-butyl ether or (2-(2-butoxyethoxy)ethanol or
DEGMBE.

In a further embodiment, the glycol ether 1s present 1n an
amount of about 12 weight percent based on a total weight
of the detergent composition. In a related embodiment, the
glycol ether i1s butyl carbitol, which 1s also known as
diethylene glycol mono-n-butyl ether or (2-(2-butoxy-
cthoxy)ethanol or DEGMBE.

In a further embodiment, the glycol ether 1s present in an
amount of about 18 weight percent based on a total weight
of the detergent composition. In a related embodiment, the
glycol ether 1s butyl carbitol, which i1s also known as
diethylene glycol mono-n-butyl ether or (2-(2-butoxy-
cthoxy)ethanol or DEGMBE.

In a further embodiment, the glycol ether 1s present in an
amount of from about 12 to about 18 parts by weight per 100
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parts by weight of the detergent composition. In a related
embodiment, the glycol ether 1s butyl carbitol, which 1s also
known as diethylene glycol mono-n-butyl ether or (2-(2-
butoxyethoxy )ethanol or DEGMBE.

In another embodiment, the glycol ether 1s present 1n an
amount of from about 12 to about 12 parts by weight per 100
parts by weight of the detergent composition and a weight
ratio of SLES:ethanol:glycol ether 1s 60:6:12 by total
weight. A weight ratio by actives may be about 42:6:12. In
a related embodiment, the glycol ether 1s butyl carbitol,
which 1s also known as diethylene glycol mono-n-butyl
cther or (2-(2-butoxyethoxy)ethanol or DEGMBE.

In another embodiments, the glycol ether 1s present 1n an
amount of from about 12 to about 18 parts by weight per 100
parts by weight of the detergent composition and a weight
ratio of SLES:ethanol:glycol ether 1s 60:6:18 by total
weight. A weight ratio by actives may be about 42:6:18. In
a related embodiment, the glycol ether 1s butyl carbitol,
which 1s also known as diethylene glycol mono-n-butyl
cther or (2-(2-butoxyethoxy)ethanol or DEGMBE.

In further related embodiments, any one or more of the
alorementioned alcohol ethoxy sulfates may be sodium
laureth sulfate ethoxylated with about 2 to about 4 moles of
cthylene oxide.

In still other embodiments, the ratio of SLES:glycol ether
1s 60:12 by total weight or 60:18 by total weight. In a related
embodiment, the glycol ether 1s butyl carbitol, which 1s also
known as diethylene glycol mono-n-butyl ether or (2-(2-
butoxyethoxy)ethanol or DEGMBE.

In further embodiments, the ratio of SLES:ethanol 1s 60:6
by total weight. In a related embodiment, the glycol ether 1s
butyl carbitol, which i1s also known as diethylene glycol
mono-n-butyl ether or (2-(2-butoxyethoxy)ethanol or
DEGMBE.

In all of the aforementioned non-limiting embodiments,
all values, both whole and fractional, between and including
all of the above, are hereby expressly contemplated for use
herein.

Physical Properties:

Typically, compositions that include alcohol ethoxy sul-
tates and water have viscosity 1ssues. However, the compo-
sition of the instant disclosure has decreased viscosity as
compared to what would otherwise be expected. For

example, the composition of this disclosure has a viscosity
of less than about 5,000, about 4,500, about 4,000, about

3,500, about 3,000, about 2,500, about 2,000, about 1,600,
about 1,500, about 1,200, about 1,000, about 850, or about
750, cps measured at 20° C. Again, this viscosity can be
measured using an AR2000-EX Rheometer at a shear rate of
1.08 1/s over 5 minutes at 20° C. with a geometry cone of 40
mm, 1:59:49 degree:min:sec, and a truncation gap of 52
microns. In various embodiments, the cone 1s part number
511406.901. However, the shear rate, time, temperature,
geometry cone, values for degree:min:sec, and truncation
gap may all vary and be chosen by one of skill in the art. For
example, the shear rate may be measured as 1s set forth 1n the
Examples and FIGURES. In various non-limiting embodi-
ments, all values, both whole and {ractional, between and
including all of the above, are hereby expressly contem-
plated for use herein.

Although the viscosity of the composition 1s described
above as being measured at 20° C., for example using an
AR2000-EX Rheometer, the viscosity may be alternatively
measured using other techniques. For example, the viscosity
may be measured using a Brookfield viscometer and any one
or more spindles, as 1s chosen by one of skill 1n the art. In
various embodiments, the composition has one or more of
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the aforementioned viscosities measured using a DV2T
Brooktield viscometer at 20 rpm and 70° F. using spindle
LV02(62).

Typically, a surfactant component such as sodium laureth
sulfate (e.g. 70% actives 1n 30% water) has a viscosity of
about 32,000 cps measured at 20° C. This viscosity may be
measured using an AR2000-EX Rheometer at a shear rate of
1.08 1/s over 5 minutes at 20° C. with a geometry cone of 40
mm, 1:59:49 degree:min:sec, and a truncation gap of 52
microns. This 1s too thick/viscous to be commercially useful.
If such a surfactant component 1s diluted with ethanol in a
weight ratio of about 60:12 of surfactant:ethanol, such a
mixture typically has a viscosity of about 230 cps measured
at 20° C. This viscosity may be measured using an AR2000-
EX Rheometer at a shear rate of 1.08 1/s over 5 minutes at
20° C. with a geometry cone of 40 mm, 1:59:49 degree:
min:sec, and a truncation gap of 52 microns. However, such
a mixture requires additional shipping and handling protec-
tions due to the amount of ethanol included therein. Fur-
thermore, 11 such a mixture 1s created with less ethanol, e.g.
in a weight ratio of 60:6 of surfactant:ethanol, such a
mixture typically has a viscosity of about 18,000 cps mea-
sured at 20° C. This viscosity may be measured using an
AR2000-EX Rheometer at a shear rate of 1.08 I/'s over 5
minutes at 20° C. with a geometry cone of 40 mm, 1:59:49
degree:min:sec, and a truncation gap of 32 microns. This 1s
again too thick/viscous to be commercially useful. More-
over, 1f such a surfactant component 1s diluted with a glycol
cther without ethanol 1n a weight ratio of about 60:12 of
surfactant:glycol ether, such a mixture typically has a vis-
cosity of about 40,000 cps measured at 20° C. This viscosity
may be measured using an AR2000-EX Rheometer at a
shear rate of 1.08 I/s over 5 minutes at 20° C. with a
geometry cone of 40 mm, 1:59:49 degree:min:sec, and a
truncation gap of 52 microns. This 1s also too thick/viscous
to be commercially useful. Accordingly, the surfactant com-
position of this disclosure provides particularly special
unexpected results associated with minimized viscosity
when the surfactant component 1s combined with the alkyl
alcohol (such as ethanol), water, and the glycol ether of this
disclosure. This combination provides special and unex-
pected rheology controlling results that are superior to what
would otherwise be expected by those of skill in the art.

In various embodiments, the glycol ether surprisingly
reduces the viscosity of the surfactant composition which
allows for simple formulations to be produced, less alcohol
to be used, less chemical waste to be generated, and
decreased production costs to be realized. More specifically,
the glycol ether allows less of the alcohol to be used which
enables more etlicient and effective material handling and
final product batching. The 1nclusion of the glycol ether 1n
the surfactant composition also creates a less expensive and
more ethicient method of introducing the glycol ether into a
final detergent product without the need of a dedicated
ingredient tank, which reduces production costs and com-
plexities. Moreover, the glycol ether allows the surfactant
composition to maintain a consistent low viscosity profile.

Without wishing to be bound by theory, 1t 1s believed that
by incorporating the glycol ether as a rheology modifying
agent, the surfactant composition shows a trend of changing

the behavior of the fluids from non-Newtoman, when the
rheology modifier 1s not added, to approximately Newto-
nian, when the rheology modifier 1s added. In other words,
the present inventions provides a surfactant composition
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with Newtonian or approximately Newtonian behavior upon
inclusion of the rheology moditying agent.

Additional Embodiments

This disclosure also provides a surfactant composition
exhibiting approximate Newtonian behavior. The terminol-
ogy “approximate Newtonian behavior” is as 1s understood
by those of skill in the art, wherein Newtonian behavior 1s
as described above. The surfactant composition includes the
surfactant composition, alkyl alcohol, water, and the glycol
cther described above.

Method for Moditying Rheology of the Detergent Compo-
sition:

As first introduced above, this disclosure further provides
a method for modifying rheology of the surfactant compo-
sition. The method includes the steps of providing the
surfactant component, providing the alkyl alcohol, and pro-
viding the glycol ether. The method also includes the step of
combining the surfactant component, the alkyl alcohol, and
the glycol ether to form the surfactant composition. Upon
formation, the surfactant component 1s present 1n an amount
of from about 20 to about 80 weight percent actives based
on a total weight of the surfactant composition, the alkyl
alcohol 1s present in an amount of from about 3 to about 10
weight percent based on a total weight of the surfactant
composition, and the glycol ether 1s present 1n an amount of
about 2 to about 20 weight percent based on a total weight
of the surfactant composition. Moreover, upon combination,
the surfactant composition includes water present 1n a total
amount ol about 10 to about 50, e.g. about 10 to about 35,
welght percent based on a total weight of the surfactant
composition. In the method, the surfactant composition has
a viscosity of less than about 5,000 cps measured at 20° C.
This viscosity may be measured using an ARZ2000-EX
Rheometer at a shear rate of 1.08 1/s over 5 minutes at 20°
C. with a geometry cone of 40 mm, 1:59:49 degree:min:sec,
and a truncation gap of 52 microns.

EXAMPLES

The following compositions are formulated and evaluated
to determine viscosity.

Composition 1 (comparative) 1s sodium laureth sulfate
(SLES) as a 70% by weight actives mixture in 30% by
weight water supplied as Steol CS270 by Stepan. The weight
ratio of SLES:ethanol:glycol ether 1s 100:0:0 by total
weight.

Composition 2 (comparative) 1s 60 g of the aforemen-
tioned SLES (70% actives) combined with 12 g ethanol. The
weight ratio of SLES:ethanol:glycol ether 1s 60:12:0 by total
weight. The weight ratio by actives 1s 42:12:0.

Composition 3 (comparative) 1s 60 g of the aforemen-
tioned SLES (70% actives) combined with 12 g of the glycol
cther. The weight ratio of SLES:ethanol:glycol ether 1is
60:0:12 by total weight. The weight ratio by actives 1s
42:0:12.

Composition 4 (comparative) 1s 60 g of the aforemen-
tioned SLES (70% actives) combined with 18 g of the glycol
cther. The weight ratio of SLES:ethanol:glycol ether is
60:0:18 by total weight. The weight ratio by actives 1s
42:0:12.

Composition 5 (inventive) 1s 60 g of the alorementioned
SLES (70% actives) combined with 6 g ethanol and 12 g of
the glycol ether. The weight ratio of SLES:ethanol:glycol
cther 1s 60:6:12 by total weight. The weight ratio by actives
1s 42:6:12.
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Composition 6 (comparative) 1s 60 g of the aforemen-
tioned SLES (70% actives) combined with 6 g ethanol. The
weilght ratio of SLES:ethanol:glycol ether 1s 60:6:0 by total
weight. The weight ratio by actives 1s 42:6:0.

Composition 7 (inventive) 1s 60 g of the aforementioned
SLES (70% actives) combined with 6 g ethanol and 18 g of
the glycol ether. The weight ratio of SLES:ethanol:glycol
cther 1s 60:6:18 by total weight. The weight ratio by actives
1s 42:6:18.

The glycol ether 1s butyl carbitol, which 1s also known as
diethylene glycol mono-n-butyl ether or (2-(2-butoxy-
ethoxy)ethanol or DEGMBE.

More specifically, these Compositions are evaluated using
an AR2000-EX Rheometer, with a test method of increasing
the shear rate from 0.41 to 10 I/'s over 5 minutes at 20° C.
with a geometry cone of 40 mm, 1:59:49 (degree:min:sec),
and a truncation gap of 52 microns (cone 1s part number
511406.901).

The measured viscosities are reported i Table 2 below
and 1llustrated 1n FI1G. 1 wherein Compositions 1, 2, 3, 4 and
6 (Comps. 1, 2, 3, 4, and 6) are comparative and Compo-
sitions S and 7 (Comps. 5 and 7) are inventive and represent
non-limiting embodiments of this disclosure.

TABLE 2
Viscosity

Shear (Pa.S)
Rate Comp. Comp. Comp. Comp. Comp. Comp. Comp.
(1/s) 1 2 3 4 5 6 7
041 95,51 0.4293 124.3 76.3 2.68 55.07 2.845
0.75 4948 0.2936 594 38.14 2.092 28.73 1.345
1.08 3298 0.2315 40774  25.7% 1.66% 18.62 0.8572
1.41 24.73 0.2212  32.64  20.5 1.38% 13.91 0.6315
1.73  19.84 0.1963  27.79 17.64 1.296 11.31 0.5775
2.06 16.66 0.1758 2441 1582 1.133 9.707  0.4828
2.39 14.55 0.1758  21.78 14.46 1.012 8.653 0.4557
272 1292 0.1896  19.61 13.24 0.9268 7.903  0.3945
3.06 11.77 0.2012  18.11 12.1 0.8627 7.339  0.3915
3.39 10.64 0.1954 1692  11.06 0.8237 6.842  0.3556
3.71 9.708 0.1941 1581 10.18 0.7792 0.469 0.3296
4.05 9.031 0.2076  15.09 9488 0.7606 6.157 0.29%82
4.37 8.616 0.2203  14.61 8.837 0.7395 5.86 0.2883
4.71 8.195 0.2458  14.03 8.373 0.7101 5591 0.2628
5.03 7.684  0.2526  13.56 8.068 0.6959 5.284 0.2877
5.37 7.263  0.2496  13.06 7.000  0.6849 5.039 0.2723
5.70 6.97 0.2744  12.62 7772 0.6985 4.883  0.2698
6.03 6.687 0.2959  12.35 7.595  0.6557 4733  0.2759
6.36 6.276 0.2935  11.96 7.439  0.6307 4.603 0.2532
0.68 0.086 0.2904  11.52 7.314 0.6198 4.463 0.2502
7.02 5.888 0.2798  11.36 7.145 0.6069 4.273  0.2428
7.35 5,652 0.2722 11.12 7.022  0.6045 4.125 0.2226
7.68 5586  0.3064 10.89 6.877 0.6126 4.008 0.2258
8.01 5,383 0.2869 10.68 6.728 0.6062 3917 0.2274
8.34 5.295  0.2826 1047 6.613 0.591 3788 0.2186
8.67 5.093  0.2664 10.14 6.463 0.5627 3.698 0.196
8.99 4.923  0.2813 9.868  6.368 0.5622 3.611 0.1321
9.32 4.756  0.2756 9.609  6.23 0.565 3.534 0.1135
9.66 4.613 0.2668 9.293  6.11 0.5513 3456 0.1241
9.99 4.483  0.2953 9.116  6.019 0.5503 3.346 0.1145

As shown i1n the data above, the addition of ethanol
significantly reduces the rheology of SLES when the ratio 1s

60 parts SLES Blend A to 12 parts ethanol. This 1s repre-
sented by Composition 2. However, inclusion of this amount
of ethanol requires that additional shipping and handling
precautions be taken which increases commercial costs.
Theretfore, this composition 1s not commercially eflicient.

When the ratio 1s 60 parts SLES Blend A to 6 parts
Ethanol represented by Composition 6, the viscosity at a
shear rate of 1.08 1/s 1s reduced from about 32,980 cP
(Composition 1) to about 18,620 cP (Composition 6). This
viscosity 1s still too high to be commercially useable and
eilicient.
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When an additional 12 parts of the glycol ether 1s utilized,
represented by Composition 4, the viscosity drops from
about 18,620 cP (Composition 6) to about 1668 cP (Com-
position 5). As a benchmark, a currently available commer-
cial product has a viscosity of about 2,400 cP measured
using an AR2000-EX Rheometer at a shear rate of 1.08 1/s
over 5 minutes at 20° C. with a geometry cone of 40 mm,
1:59:49 degree:min:sec, and a truncation gap of 52 microns.
Accordingly, Composition 5 represents an excellent per-
forming product.

When 18 total parts of the glycol ether 1s utilized, repre-
sented by Composition 7, the viscosity drops from about
18,620 cP (Composition 6) to about 857 cP (Composition 7).
Again, as compared to the aforementioned commercial
benchmark, Composition 7 also represents an excellent
performing product.

Therefore, the data associated with Compositions 3 and 6,
shows that a blend of 60 parts (70% actives) SLES and 12
parts of the glycol ether (Composition 3), without ethanol,
and 60 parts (70% actives) SLES and 6 parts ethanol
(Composition 6), without the glycol ether, are each not as
cllective at reducing viscosity as a blend of 60 parts (70%
actives) SLES and 12 parts glycol ether and 6 parts ethanol
(Composition 35) or as a blend of 60 parts (70% actives)
SLES and 18 parts glycol ether and 6 parts ethanol (Com-
position 7).

The data set forth above also demonstrates that compara-
tive Compositions 1, 3, and 6 behave as non-Newtonian
fluids, as evidenced by the viscosity measurements set forth
in Table 2. Even with the addition of 6 g of ethanol,
Composition 6 still acts as a non-Newtonian fluid. Only
addition of 12 g of ethanol allows Formula 2 to behave in an
approximately non-Newtonian fashion. Accordingly, one of
skill 1n the art would not expect that using half the amount
of ethanol, 1.e., 6 g of ethanol, such as 1n Compositions 5 and
7, would allow these compositions to behave 1n an approxi-
mately non-Newtonian fashion. Again, this 1s evidenced by
the viscosity measurements set forth in Table 2.

In sum, one of skill 1n the art would expect that the
combination of the ethanol and the glycol ether would not
significantly reduce the viscosity of the compositions. This
1s especially true in view of the comparison of comparative
Compositions 2 and 4 with inventive Compositions 5 and 7.
Comparative Compositions demonstrate that 1t requires
about 12 g of ethanol to reduce the viscosity to useable
levels. However, inventive Compositions 5 and 7 show that
through use of the glycol ether, the wviscosities of the
Compositions are surprisingly reduced using only 6 g of
cthanol. This 1s wholly unexpected. Moreover, and as
explained above, 1t 1s also unexpected that use of the glycol
cther would allow the Compositions to behave i an
approximately Newtonian manner thereby allowing {for
casier preparation, handling, and shipping of not only these
Compositions but also of downstream compositions, such as
detergent compositions.

This data also shows that it was found that the addition of
the glycol ether into sodium laureth sulfate can reduce
viscosity, enabling much easier handling. It was also found
that blends of the glycol ether and ethanol 1n sodium laureth
sulfate can reduce the viscosity down to about 850 cP or
about 1700 cP when measured using an AR2000-EX Rhe-
ometer at a shear rate of 1.08 I/s over 5 minutes at 20° C.
with a geometry cone of 40 mm, 1:59:49 degree:min:sec,
and a truncation gap of 52 microns. This combination
utilizes about half of the ethanol as comparative composi-
tion. For these reasons, the glycol ether utilized herein can
reduce the amount of ethanol needed to handle sodium
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laureth sulfate at commercial facilities thereby enabling
sater material handling and final product batching. Also, the
glycol ether can be introduced into downstream products
without the need of a dedicated ingredient tank because 1t
can be mntroduced with the sodium laureth sulfate. Without
intending to be bound by any theory, it 1s also believed that
this glycol ether may be particularly suitable for enhancing
pac haptics and reducing water migration.

While at least one exemplary embodiment has been
presented 1n the foregoing detailed description, 1t should be
appreciated that a vast number of vanations exist. It should
also be appreciated that the exemplary embodiment or
exemplary embodiments are only examples, and are not
intended to limit the scope, applicability, or configuration 1n
any way. Rather, the foregoing detailed description will
provide those skilled in the art with a convenient road map
for implementing an exemplary embodiment. It being under-
stood that various changes may be made in the function and
arrangement of elements described 1n an exemplary embodi-
ment without departing from the scope as set forth in the
appended claims.

What 1s claimed 1s:

1. A surfactant composition comprising:

A. sodium laureth sulfate present 1n an amount of from
about 20 to about 80 weight percent actives based on a
total weight of said surfactant composition;

B. water present 1n a total amount of about 10 to about 50
welght percent based on a total weight of said surtac-
tant composition;

C. ethanol present 1n an amount of from about 3 to about
10 weight percent based on a total weight of said
surfactant composition; and

D. diethylene glycol mono-n-butyl ether present 1n a total
amount ol about 2 to about 20 weight percent based on
a total weight of said surfactant composition,

wherein the ethanol and the diethylene glycol mono-n-
butyl ether are present 1n a weight ratio of from 1:2 to
1:3, and

wherein said surfactant composition has a viscosity of less
than about 1,700 cps measured using an AR2000-EX
Rheometer at a shear rate of 1.08 I/s at 20° C. with a
geometry cone ol 40 mm, 1:59:49 (degree:min:sec),
and a truncation gap of 52 microns.

2. The surfactant composition of claim 1 wherein a weight
ratio of said actives of said sodium laureth sulfate:ethanol:
diethylene glycol mono-n-butyl ether 1s about 60(6):(12 to
18).

3. The surfactant composition of claim 1 wherein a weight
ratio of said actives of said sodium laureth sulfate:ethanol:
diethylene glycol mono-n-butyl ether 1s about 60:6:12.

4. The surfactant composition of claim 1 wherein a weight
ratio of said actives of said sodium laureth sulfate:ethanol:
diethylene glycol mono-n-butyl ether 1s about 60:6:18.

5. The surfactant composition of claim 1 wherein a weight
ratio of said ethanol:diethylene glycol mono-n-butyl ether 1s
about 6:12.

6. The surfactant composition of claim 1 wherein a weight
ratio of said ethanol:diethylene glycol mono-n-butyl ether 1s
about 6:18.

7. The surfactant composition of claim 1 wherein a weight
ratio of said actives of said sodium laureth sulfate:ethanol:
diethylene glycol mono-n-butyl ether 1s about 60:6:18 and
wherein said viscosity 1s less than about 900 cps.

8. The surfactant composition of claim 1 wherein said
diethylene glycol mono-n-butyl ether 1s present 1 an
amount of from about 12 to about 18 weight percent based
on a total weight of said surfactant composition.
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9. The surfactant composition of claim 1 wherein said
diethylene glycol mono-n-butyl ether 1s present i an
amount of about 12 weight percent based on a total weight
of said surfactant composition.

10. The surfactant composition of claim 1 wherein said
diethylene glycol mono-n-butyl ether 1s present in an
amount of about 18 weight percent actives based on a total
weight of said surfactant composition.

11. A surfactant composition consisting essentially of:

A. sodium laureth sulfate present in an amount of from
about 20 to about 80 weight percent actives based on a
total weight of said surfactant composition;

B. water present in a total amount of about 10 to about 35
weight percent based on a total weight of said surfac-
tant composition;

C. ethanol present 1n an amount of from about 3 to about
10 weight percent based on a total weight of said
surfactant composition; and

D. diethylene glycol mono-n-butyl ether present in a total
amount of about 2 to about 20 weight percent based on
a total weight of said surfactant composition,

wherein the ethanol and the diethylene glycol mono-n-
butyl ether are present 1n a weight ratio of from 1:2 to
1:3,

wherein said surfactant composition has a viscosity of less
than about 1,700 cps measured using an AR2000-EX
Rheometer at a shear rate of 1.08 1/s at 20° C. with a
geometry cone of 40 mm, 1:59:49 (degree:min:sec),
and a truncation gap of 52 microns, and

wherein said surfactant composition exhibits approximate
Newtoman behavior under shear.

12. A method for modifying rheology of a surfactant

composition, said method comprising the steps of:
providing sodium laureth sulfate;

providing ethanol;

providing diethylene glycol mono-n-butyl ether; and

combining the sodium laureth sulfate, the ethanol, and the
diethylene glycol mono-n-butyl ether to form the sur-
factant composition,

wherein the sodium laureth sulfate 1s present in an amount
of from about 20 to about 80 weight percent actives
based on a total weight of the surfactant composition,
wherein the ethanol 1s present 1n an amount of from

10

15

20

25

30

35

40

18

about 3 to about 10 weight percent based on a total
weight of the surfactant composition, wherein the
diethylene glycol mono-n-butyl ether i1s present 1n an
amount ol about 2 to about 20 weight percent based on
a total weight of the surfactant composition, wherein
the surfactant composition comprises water present in
a total amount of about 10 to about 50 weight percent
based on a total weight of the surfactant composition
and
wherein the ethanol and the diethylene glycol mono-n-
butyl ether are present 1n a weight ratio of from 1:2 to
1:3, and

wherein the surfactant composition has a viscosity of less
than about 1,700 cps measured using an AR2000-EX
Rheometer at a shear rate of 1.08 I/s at 20° C. with a
geometry cone of 40 mm, 1:59:49 (degree:min:sec),
and a truncation gap of 52 microns.

13. The method of claim 12 wherein a weight ratio of the
actives of the sodium laureth sulfate:ethanol:diethylene gly-
col mono-n-butyl ether 1s about 60:6:(12 to 18).

14. The method of claim 12 wherein a weight ratio of the
actives of the sodium laureth sulfate:ethanol:diethylene gly-
col mono-n-butyl ether 1s about 60:6:12.

15. The method of claim 12 wherein a weight ratio of the
actives of the sodium laureth sulfate:ethanol:diethylene gly-
col mono-n-butyl ether 1s about 60:6:18.

16. The method of claim 12 wherein a weight ratio of the
cthanol:diethylene glycol mono-n-butyl ether 1s about 6:12.

17. The method of claim 12 wherein a weight ratio of the
cthanol:diethylene glycol mono-n-butyl ether 1s about 6:18.

18. The method of claim 12 wherein a weight ratio of the
actives of the sodium laureth sulfate:ethanol:diethylene gly-
col mono-n-butyl ether 1s about 60:6:18 and wherein the
viscosity 1s less than about 900 cps.

19. The method of claim 12 wherein the diethylene glycol
mono-n-butyl ether 1s present 1n an amount of from about 12
to about 18 weight percent based on a total weight of the
surfactant composition.

20. The method of claim 12 wherein the diethylene glycol
mono-n-butyl ether 1s present 1n an amount of about 12 or 18
weight percent based on a total weight of the surfactant
composition.
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